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(54) GEARED MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the period of 
manufacturing a geared motor wherein a motor and a 
reduction gear are collectively formed integrally and a 
first gear of the reduction gear is formed at one end of a 
motor shaft, and provide the geared motor at a low cost 
wherein noise and vibration are little. 
SOLUTION: In the motor shaft, material of the motor 
shaft is quenched in such a manner that depth of 
quenching by high frequency heat treatment is deeper 
than the height of a tooth of a gear and hardness of a 
case after quenching is HRC 50-58, and the first gear of 
the reduction gear which is formed at the one end is 
subjected to gear cutting work by using a cemented 
carbide hob after quenching. The above motor shaft is 
used in the geared motor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the GYADO motor which a gearing's depth halfbeak also has [ said first gearing ] the 
deep hardening layer depth, and, as for a motor shaft, a quenching degree of hardness is quenched by 
HRC 50-58 by induction heat treatment in the GYADO motor by which the motor section and the 
reducer section were formed in one, and the first gearing of the reducer section was formed in the motor 
shaft end section, and is characterized by carrying out gear-cutting processing of said first gearing after 
quenching. 

[Claim 2] The first gearing of the reducer section formed in the end of a motor shaft is a GYADO motor 
according to claim 1 characterized by for modules being 0.8-1.5 and being the helical gear whose angle 
of torsion is 20-30 degrees. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the GYADO motor by which the motor section and the 
reducer section were formed in one, and the first gearing of the reducer section was formed in the end 
section of a motor shaft. 
[0002] 

[Description of the Prior Art] The configuration of the conventional common GYADO motor is shown 
in drawing 4 . In drawing, 1 is the motor section and 2 is the motor shaft with which first gearing 2a of 
the reducer section was processed into the end. It is the bearing to which 3 supports a bracket and 4 
supports the motor shaft 2 free [ rotation ] to a bracket 3. 10 is the reducer section, 1 1 is the second 
gearing of the reducer section 10, and a reducer case and the bearing to which an output shaft and 13 
support 14 and, as for 12, 15 support an output shaft 12 free [ rotation ] in the reducer case 13, and the 
reducer section 10 consists of first gearing 2a, the second gearing 1 1, an output shaft 12, a reducer case 
13, and bearings 14 and 15. In this configuration, if the power source of the motor section 1 is switched 
on, the motor shaft 2 will rotate, first gearing 2a of the end section of the motor shaft 2 and the second 
gearing 1 1 slow down, and an output shaft 12 rotates at a predetermined rotational frequency. 
[0003] Although the noise and vibration occur in the engagement section of the gearing of the reducer 
section 10, especially the part which carries out high-speed rotation, it is decide by a gearing's 
engagement condition, in order to improve an engagement condition, generally a helical gear is adopt, 
the magnitude makes process tolerance high by polish processing etc. after heat treatment, and it 
consists of GYADO motors constituted as mentioned above so that the noise and vibration may be 
control. 

[0004] The noise of the reducer section 10 of a GYADO motor and vibration originate in the high-speed 
rotation section, and it is necessary to finish the tooth form of a high-speed rotating part with high 
precision. Since it turns at the motor shaft 2 in the heat treatment process which raises the surface 
hardness of first gearing 2a of the reducer section and distortion of a diameter etc. arises In the condition 
before heat treatment of a material, leave a finishing stock to each part of first gearing 2a formed in 
processing and the end of a part which are equipped with bearing 4 grade by hobbing, and it is front- 
processed into it. As shown in drawing 5 , heat treatment which forms a hardening layer in a tooth form 
front face is performed, and it is manufactured by the process which carries out polish finishing of the 
part equipped with the part and bearing 4 grade of first gearing 2a. 

[0005] Since distortion by heat treatment becomes large so that angle of torsion is so large that the 
diameter of the motor shaft 2 and the diameter of first gearing 2a are small, the process which carries out 
polish finishing may be required after heat treatment, the approaches of heat treatment may be any of 
carburization heat treatment or induction heat treatment, and heat treatment to which the depth of a 
hardening layer is set to about 1mm from a front face is performed. 

[0006] Moreover, the motor shaft 2 forms first gearing 2a by hobbing processing, although induction 
heat treatment may be carried out, it may change into polish processing by the grinding stone and it may 
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finish with hobbing, it is hobbing processing of extent which can review first gearing 2a already formed 
in this case, and surface hardness is set to about 40 HRC, and the finishing stock is performed by about 
0.1 -0.2mm. 
[0007] 

[Problem(s) to be Solved by the Invention] In order that the conventional GYADO motor shown in 
drawing 4 as mentioned above might suppress the noise and vibration low, high degree of accuracy was 
secured according to two processes of performing polish finish or finish-machining by hobbing to finish, 
after pre-processing which processing of first gearing 2a of the motor shaft 2 leaves a finishing stock 
from a material, and carries out gear-cutting processing, and heat treatment, but since there were many 
processing processes, it was long in the manufacture period and the trouble that manufacture cost also 
became high was. 

[0008] This invention is made in order to cancel the above-mentioned trouble, processes processing of 
the first gearing formed in the end section of the motor shaft of a GYADO motor with high precision for 
a short period of time, shortens a manufacture period, and aims at offering the noise and the low 
GYADO motor of vibration by low cost. 
[0009] 

[Means for Solving the Problem] A gearing's depth halfbeak also has [ the first gearing section ] the 
deep hardening layer depth by induction heat treatment, as for the GYADO motor concerning claim 1 of 
this invention, a quenching degree of hardness is quenched by HRC 50-58, as for a motor shaft, and the 
first gearing of the reducer section does gear-cutting processing after quenching. 
[0010] The first gearing of the reducer section which formed the GYADO motor concerning claim 2 of 
this invention in the end of the motor shaft of the configuration of claim 1 is 0.8-1 .5, and uses a module 
as the helical gear whose angle of torsion is 20-30 degrees. 
[0011] 

[Embodiment of the Invention] The block diagram of the GYADO motor of the gestalt 1 of operation is 
shown in gestalt 1 . drawing 1 of operation. In drawing, a bracket 3, bearing 4, the second gearing 1 1 , an 
output shaft 12, the reducer case 13, and the output-shaft bearings 14 and 15 are the same as that of 
drawing 4 of the conventional configuration. 20 is the motor section, 22 is a motor shaft, and it is the 
configuration by which first gearing 22a of the reducer section was formed in the end section. 30 is the 
reducer section and consists of first gearing 22a, the second gearing 1 1, an output shaft 12, a reducer 
case 13, and output-shaft bearings 14 and 15. 

[0012] Vibration of a GYADO motor and the magnitude of the noise are decided by the engagement 
condition of the gearing of the reducer section 30, and generally, the helical gear is used so that tooth 
form may get into gear in bulk and a rate may become large. If angle of torsion of a helical gear is set to 
beta, it gears in the bulk of a helical gear, and it is proportional to tanbeta, a rate gears in bulk, and it can 
suppress the noise and vibration low, so that a rate beta is large. 

[0013] The height of a gearing's gear tooth is 2.25 times the module, and when about 0.5mm was 
secured to gear-tooth height as a part for allowances, for example the hardening layer depth of the part 
of first gearing 22a of the motor shaft 22 is used as a module 1 .25, the required quenching depth is 
needed 3.3mm from a result gearing outer diameter. As the heat treatment approach that the required 
hardening layer depth is securable, induction heat treatment is suitable and the fragmentary sectional 
view of quenched first gearing 22a is shown in drawing 2 . 

[0014] Gear-cutting processing of the ingredient SCM 440 of an about 54-HRC degree of hardness is 
[ Kyushu branch / which was announced in August, 1998 / the Japan Society of Mechanical Engineers, 
the Chugoku-Shikoku branch, and ] possible for hob processing of the heat-treated ingredient by using a 
carbide gear hob as shown in the lecture number 3 1 3 of the lecture data of a plan Okayama district 
lecture meeting "high efficiency processing of the small module quantity degree-of-hardness gearing by 
the coating carbide gear hob." It is shown that gear-cutting processing of a heat treatment ingredient can 
be performed by this approach. However, by this approach, angle of torsion is comparatively as small as 
15 degrees, and the noise of a GYADO motor and the reduction effectiveness of vibration are small. 
Hobbing of the case of the ingredient SCM 415 of HRC60 shown in the above-mentioned reference is 
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carried out before heat treatment. Although the ingredient SCM 440 of HRC54 furthermore shown in 
this reference is explained to be RF quenching, it is not clearly shown by general RF quenching whether 
the hardening layer depth is about 0.5-lmm from a front face (front faces, such as an addendum and a 
tooth flank), therefore it is the ingredient with which the thing of said reference was quenched to the 
bottom. 

[0015] When processing gearing 22a formed in the motor shaft 22 with a hobbing machine, the motor 
shaft 22 bends by cutting force, and desired process tolerance is not acquired. The amount of deflections 
of the axial material when carrying out hob processing is proportional to 3 (1/cosbeta), the relation 
between a module and cutting force is as being shown in drawing 3 , and drawing 3 R> 3 shows the 
cutting force in the case of a module 1 .0 as 1 . The amount of deflections by cutting force becomes small, 
so that it becomes large, and angle-of-torsion beta can perform highly precise gear-cutting processing by 
the hobbing machine by enlarging angle-of-torsion beta to some extent. 

[0016] Moreover, although rigidity will become large and the amount of deflections will become small 
if a module is large, cutting force becomes large, gear-cutting processing by the hobbing machine 
becomes difficult, and a maximum of 1 .5 about are suitable for a module. 

[0017] Mn steel besides the ingredient whose carbon content with the cheap sufficient marketability as 
an ingredient of a motor shaft is 0.3 - 0.5%, for example, machine structural-carbon-steel S30 C-S50C, 
and chromium molybdenum steels SCM432-SCM445, nickel steel, nickel-Cr steel, Cr steel, etc. can be 
used. It is possible although uniform quenching with a depth [ of a hardening layer ] of 4mm needs an 
advanced technique for such an ingredient by high-frequency heating. Processing by the carbide gear 
hob can be performed by quenching quenching at about 60 HRC, and heat-treating so that the quenching 
degree of hardness of a hardening layer may serve as HRC 50-58 by tempering. 
[0018] Since it gears in the bulk of the helical gear of angle-of-torsion beta and a rate is proportional to 
tanbeta, it is well known by gearing in the bulk in the case of 20 degrees of angle of torsion over the 
case of 15 degrees of angle of torsion, and the ratio of a rate becoming 1.36 times, and making angle-of- 
torsion beta of a helical gear into 20 degrees or more that the noise and vibration fall notably. Moreover, 
the amount of deflections at the time of gear-cutting processing decreases with 0.92 times in proportion 
to 3 (l-/cosbeta), and the larger one of angle-of-torsion beta is good also from this point. On the other 
hand, since thrust loading generated in shaft orientations will become large and the burden of the shaft 
orientations of bearing will become large if angle-of-torsion beta becomes large, 30 degrees of angle-of- 
torsion beta are a limit. Since it is such, it is appropriate for angle-of-torsion beta to choose it as the 
include angle of the range of 20 degrees - 30 degrees. 

[0019] The module of the gearing of the reducer section 30 of a GYADO motor from the above thing 
the case of 0.8 to about 1 .5 As for the motor shaft 22, the quenching depth is secured to about 4mm from 
a gearing finishing outer diameter by high-frequency heating. By setting the degree of hardness after 
quenching to HRC 50-58, carrying out the depth of a hardening layer to more than gear-tooth height, 
and manufacturing first gearing 22a after quenching at the process by the carbide gear hob which carries 
out gear-cutting processing The motor shaft equipped with the highly precise gearing can manufacture 
cheaply for a short period of time, and the noise and the low GYADO motor of vibration with a short 
manufacture period can be offered by low cost. 
[0020] 

[Effect of the Invention] The GYADO motor concerning claim 1 of this invention Since a gearing's 
depth halfbeak also had [ the motor shaft / the hardening layer depth ] the deep first gearing section by 
induction heat treatment, the quenching degree of hardness was quenched at HRC 50-58 and the first 
gearing of the reducer section did gear-cutting processing after quenching The motor shaft equipped 
with the highly precise gearing can manufacture cheaply for a short period of time, and the noise and the 
low GYADO motor of vibration with a short manufacture period can be offered by low cost. 
[0021] Since the first gearing of the reducer section which formed the GYADO motor concerning claim 
2 of this invention in the end of the motor shaft of the configuration of claim 1 used the module as the 
helical gear whose angle of torsion it is 0.8-1 .5 and is 20-30 degrees, a motor shaft can manufacture him 
for a short period of time, and he can manufacture the noise and the low GYADO motor of vibration by 
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low cost. 
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[Drawing 5] 
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(54) GEARED MOTOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the period of manufacturing a geared motor 
wherein a motor and a reduction gear are collectively formed integrally and a first gear 
of the reduction gear is formed at one end of a motor shaft, and provide the geared 
motor at a low cost wherein noise and vibration are little. 

SOLUTION: In the motor shaft, material of the motor shaft is quenched in such a 
manner that depth of quenching by high frequency heat treatment is deeper than the 
height of a tooth of a gear and hardness of a case after quenching is HRC 50-58, and 
the first gear of the reduction gear which is formed at the one end is subjected to gear 
cutting work by using a cemented carbide hob after quenching. The above motor shaft is 
used in the geared motor. 
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